The binding of uncouplers of oxidative phosphorylation to rat-liver mitochondria.
The binding of different uncouplers of oxidative phosphorylation to rat-liver mitochondria was measured. At pH 7.2 and about 0.7 mg mitochondrial protein/ml the percentage bound of the uncoupler added was 84% for 2,3,4,5,6-pentachlorophenol (PCP), 40% for carbonyl cyanide p-trifluoromethoxyphenylhydrazone (FCCP), 35% for 4,5,6,7-tetrachloro-2-trifluoromethylbenzimidazole (TTFB), 4% for alpha,alpha'-bis(hexafluoroacetonyl)acetone (1799), and less than 4% for 2,4-dinitrophenol. These percentages are constant up to amounts of uncoupler added several times the one needed for maximal uncoupling. The values found for FCCP and TTFB are in contradiction to the proposed stoichiometric interaction of uncouplers with the coupling sites of the mitochondrial membrane. From titration experiments of the rate of O2 uptake by rat-liver mitochondria in State 4 as a function of the uncoupler concentration in the presence of albumin or of different types of liposomes the conclusion is drawn that the negative surface charge of the mitochondrial phospholipids may be an important parameter in determining the binding of anionic uncouplers to rat-liver mitochondria.